In this work we report the modification of the normal Auger line shape under the action of an 4 intense x-ray radiation. Under strong Rabi-type coupling of the core, the Auger line profile develops 5 into a doublet structure with an energy separation mainly determined by the relative strength of 6 the Rabi coupling. In addition, we find that the charge resolved ion yields can be controlled by 7 judicious choice of the x-ray frequency. The interaction of an atomic system with a radiation 11 field in the regime of x-rays will lead to its ionization.
60
We have chosen as the target of our study neutral neon 61 in it's ground state |G = |Ne(1s 2 2s 2 2p 6 , 1 S 0 ) and con-62 sider radiation with a photon energy of approximately 63 ω = 908 eV (see Fig. 1 ). The ionization potential for 64 the creation of a K-shell hole |i = |Ne + (1s2s 2 2p 6 , 1 P ) properties of the system and the field will matter as well,
118
however the rule of thumb, as expressed above will be in 119 general true.
120
The structure of the paper is as follows. In section II show some of the results of our present study in the case 125 of a single-mode coherent field. In the final section (Sec.
126
IV) we summarize our findings and discuss, very briefly,
127
two aspects of the problem that are necessary to put the 128 description of the problem closer to the actual experi- here imply integration over the appropriate continua.
190
As the total number of independent equations is 28, we 
207
[18]). Here, the reduced system is the one described by [19]. To proceed further, the radiation field is expressed 
where 
definition of the shifts and widths are as below:
where use of the well-known formula lim η→0 1/(x + iη) = 
The ionization width γ g (τ ), the dipole Ω gi (ε i , τ ) and the 300 S g (τ ), S i (τ ) ac-Stark shifts that are included in the defi-
301
nition of E gi (τ ) were removed from the integral as their 302 value doesn't change much between t and t + τ as a re-303 sult of the slowly varying trasformation of the variables.
304
Since it will always be |σ gi (ε i , t)| << σ gg (t), we can ne-305 glect the left hand side and obtain the 'coarse grained' 306 time average of σ gi (ε i , t) as: electron energy ε i we obtain:
where
To evaluate the integral we have as-
316
sumed that Ω gi (ε i , τ ) is smooth over an energy range 317 equal to the radiation's bandwidth (far from resonance 318 structures in the continuum or ionization thresholds).
319
Then by expressing
.
323
As the derivation is quite long and detailed for the re- (also changing τ → t) set of density matrix equations,
The dynamics of the process are governed by the ioniza-339 tion width of the neutral target γ g (t), the core Rabi-6
coupling Ω a ′ (t) the intra-atomic decay rates Γ i , Γ 
a ′ are defined in terms of the generalized Rabi fre-349 quency:
The 
Solving the Eqns (4a) and (4b) for σ ii (t) we find that 371 +∞ −∞ dtσ ii (t) = 1/Γ i and after some algebra we end up to 372 the following analytical expression for the AES:
We should note here, that the predictions of the analyt- splitting by a factor around 3.2 should be expected, for a 403 change of the peak intensity by one order of magnitude.
404
For off-resonance conditions we have two unequal peaks 405 with energy separation again determined from the gener-
406
alized Rabi-frequencyΩ a ′ and relative height determined 407 from the field detuning ∆ a ′ .
408
Next we turn to the case where the decay chan- large portion of the population will very quickly decay to 423 the Ne +3 ion. This behaviour is shown in Fig. 3 
455
In Fig. 4 
497
In the present study, we have put aside the issue of a 
504
The main differences are that the field will excite a num- 
